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(54) TRANSMITTER-RECEIVER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the power 
consumption, size and weight of a transmitter- receiver by 
comparing the output of a power detector which is connected 
to the output part of a power amplifier with the control signal 
of a tilt angle setting circuit which is connected to every 
transmitting/receiving signal amplifier and controlling the 
phase shift value of a variable phase shift circuit based on a 
phase shift value table. 

SOLUTION: The input terminal of a 5th variable phase 
shift/amplifier 52 is connected to a transmitting signal input 
terminal 1 f a 6th branching filter 61 is connected to a 
feedforward amplifier input terminal 5, the input terminal of a 
linear power amplifier 10 is connected to the output terminal 
of the filter 61 and the output terminal of the amplifier 10 is 
connected to the input terminal of a 5th branching filter 51 via 

a feedforward amplifier output terminal 6. Then one of both branches of a branching circuit 64 
is connected to the output terminal of the filter 51 via a transmitting filter 63, a 1st antenna is 
connected to a common branch of the circuit 64 via a transmitting/ receiving signal input/ 
output terminal 2, the input terminal of a 4th amplifier 74 is connected to the other branch of 
the circuit 64 via a receiving filter 65 and a receiving signal output terminal 4 is connected to 
the output terminal of the amplifier 74. 
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fe«*»fflSi:» f£ii*I^©4fte£a^T*&££ftfc 

m&r- •?)), ^sc5v> T±K^s»«iiB©tt*B*£si 

[SI*Sf 2 ] M&K 1 CHB«©asSHBaE«K:*^T, ± 
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E©#i£i§© Xts^ Cte^ LBE«S©^*S©J6— © 
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©ftnj»<i9x**PTf ft 4 a«^ffl«ywas5tffla*ti« 

a^^haz^^WSU DWBlsBR©i«i»ffl«>J 
»iS5MS «^flMi^-= v h ©&* ©^ ^ ^1S:^@S&© 
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mhws] *-©*t*«k«-©qiSEiss*a • fi«»k 

m-<nfr$L%z£m-<DS5m£%-<D-£t$im, m 

^:©JfB»i:JB^©^«Sk»-ffl^I*fi»a • fiBSi: 

Sg-©#&§§fc|g-CQ3is^!g-©-£&^ » 
=©tSBISfcSI=©#&Sg£:SlH0nI£{fc*l • 
!gH©#&i§£Si!H©jISIiS£fcSgH©-£&S§> SI 

eH©^sfcSBEH©TOB*B • Js*B»fc»Ea©»ttSfc 

^Eg©SM^kH-©-&^ Sfc. *£©flTfi»i:» 
M§fc»5E©»BRfcJI^©^8fc»£©^Sfc« 

fSHBiaii&fcjaHi? ^ £^my-< £$t%m's&£'& 

H©^i*I^h^-©7>7 1 ^-^&*llb^ aS«»9A*«l 
?fcR^*j^S©A*«*^&*-&bl*V^*A© 
LKJB Affl»«S©SI-©iB*«l?CfS= 
©#S§§© bttS5=©^ifiS©»-©lH 

*fl^tjB=©RrsEffl#a •»«»ft^uT«--©fl«s 

© A*48W^l§r LK»-ffl4M&8fflJS— ©Hi***? t 
Jg-©oJ£ft*l bT*-©ia«8©A2rtil 
bBE»-©flllB«©a*«HFCaSi:©»«SS© 
A*«HFi«S^ LttflS-©*«Sffl»-©tt**lll?C» 
— ©*86tt*fl- b«— ©-&«S©*— © 
bRJB— ®-&«S©tfJ*fll?tfJBeH©dtt»©!i— ©A 
LK«E3©*a»©m**IIK?#aSe3©jBJE 
bHEH©^g©H-© A*4S^ JCi^-g- b^E3 
©•fe«a©aj**liK?#*S35L©^fiS©A*ill?lC*S^b 

K»s©««s©je-fflaj**f casffli^ 

«4ft0B©-o©a«Ci|fr£ bS^[sJ^©^iiKt:^ 
— ©7>^^4Mih&b»^iaiS©flh©ftt!8eH©ifll 
§§©A*'4S?4 S S«7 ^ t^-bTtt^- b»»E©lt 
BS©iB*i||?CS6«a^ffi*i»?* , tt^-U ^5E©^- 

asoss-ca**? caom*^ bT^5©i§5sm 

*s^b§l ^i^§^E©-&-&il©^-©A*4S^ 
bR»E©^»«©18-©A*4|IHFi:*A©^«S©SS 

zi©a*^?* s ^ b^^i©-&«s©m^4s^ #«fflE 
7 r ;i/#«S[His&©ili±;^* s Jt®[°l^©^-©A*^?^ 

tS-&b»ifc«EilB&©*-©A*S|ll?tt?-^ b^l&^lHli^ 
©«HBfll*X**?t ft t) s ^E9©^«S©B-©A±; 

ss^ k £ = ©tfti^© as*«?* j M-a- b»» = fflums 

©A^flB^kWHO^JSSoa^B^tfSSEHCirSEttffl 
• fi«S*^bTfif**ii»*H©^««©*-©X* 

£*»©*-© AftW^fcfcHOiHfcS©*!-©^*** 
?*sf!=©«E«l*^bTfe&*n, »r.ffl-&»«©» 

ncDA*4S?i:^-©ti*ill©ttS^^?* s ^^^- 
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• suss 6 c»— «d qra&^ffi • fi«»fe AtfJBH© «j 
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^?£f£g-©:p>7 i :*-7 > >7 1 :*-£ilgif£-&b, M&g 
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©7 >^^-^^5:©ti$iili:^-oSfH7 w £ Hffif 
U b*SB-<oa«m^tt*l|ll^4RffltU BE 

1 1 ] »*H 9 fam©&$S»fe«£18!&£&Jl& 
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[If 1 2 ] If #11 7 , 8 ©V>T ftfrCIBfc©^* 
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[i»*a 1 3 ] r*js 7 , 8 ovittifrciBKofteiiiaE 

««*J:W3lSBEg©^»»i:Bl!BE©««»fcBt!BEfl) 
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[Bf*Bl 5] Bf*S7, 8, 12, 13, 1 4©Wf 
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«±CJBdi*nS"^-f h 'J ^7'7'>7 1 ^-©7 , U"f 

"Cfct), |i];^W7'>7 1 ^£ffM-f3§'*©§^T>7 L 
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-f ©ft^tfii-r^t)*) t* u ^ffM^ tis ^iqi* 5 — a b 
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7W<{ * fe* f * <D 7 > ^"C * V ^ T HI— *»R 

c»«aii 8] »*si5. i6, i7©v^rno»ti3 

[R#& 1 9 3 fl?#« 9 |3«CD^HSSbBffl^^lK 

-©^T^^.fcoTff^^ftST'WAK PD— 
ftav^D^hU •^^^©TU-l'-t'&'K KIT' 

* |«0 k-a-T 5 ^'CWT 1/ -f SfMt 5 f^T© T > 

-r 5 7>7-i- nm^m y << )\>* tifrfr-r * T-vy^x 
Ht«ai 2 o ] ifcggi 9 tmoymm^mmmmM^. 

-©7>^££oT^J5B2ft37'W#, W— 

jB^na^rai 5 — &b-r*!K 'BaaR7 , >T-^-©*a 

ja«asft»«fli^©a6Sfli*ii. 

£-r -s. ts—o r «t xm&im y ■< w tfe&t- s 

^©T^^CJ^TB&snfcT'W**, H— ¥® 

£tl5*D-;> hT>7 L ^-©TU"TT*fe'3> B17 , l/'f7 , > 
t^^JSTS^*©^^^^ IST'y^^-Cft 
fi*l9 i: B7" u-f ©S^fill - * t> "fc 7 W tfM? ft 
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^[Sj b. wr u -f ©«^ioi-r*t»ti T\y -f #ffM£ft 
ttfaifi— StbT&tK Sfe^D.yh7>rtCSb 
Tttxny h©Jt^s-[fijx-$)5ft^lPl&5Vi(±^n^ 
h©JBtt#*lllffl"CBtt LT^*tt£t±*n -v hOfctftt 
(pJtC-e^TBfci: £©*<C^©ft ; ?:£i6Ji:7'W ©ft* 
^iSfl-S-fcfo "6 7-V *f #ffM£ ft* jfrfoff-Bc bT *i D * 

[R^s 2 3 ] 1 0 tmvmn^mmmwm 

j — Yyx^—Y b!§{8 J- =• f b ©!S#tt[H]S&©rt7i!z 

S7>rt* J; vaU:©3Wl7 -f M 
5^-©T>7 1 ^-CJ:^TJfM^n?.7L/'r^ P-^F 

ffittcjgja*n«N «s^c«isa«i©««Ms±cjBfi8 

#tlSMl— ©7>^tf^Dy hT'Vr-^-rfi— ©7"> 
x^-tfv-f^D^ hU -y7 , 7>ftt*$57L'-{t'fe 

7^^D7b'J >y7*7'>5 i ^t:*fb-rJ±KT>'5 i ^-©tt 

WJifat-Wrvj ©*¥*is-f*to%7i/-f <«UfiS$n 

T«i^ny h©^tiS^[SiT-a&5ft^[p]fe ; 5v>{i^D^ 
^©ff^* s 4S^5■e®fib■cv^sii^•l±^^ h©jBfifcer 

[pi C -3 T Jlfc £ % ©tfiC»fflffl*?*|fiI i: ^ 1^ 

D s; b tf'OfiS©*^*^^ R>*i TW"f *JKrtffSt" 
^T©7 > >5 1 ^-{c:*i/^TlRl-iS»RK:ja-3 N igv^^n 
^ h U yy'Ty'ri-tysU y h/'Vxf-tfxStES^ 

«^©^Sfi^s. 
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b'J y^VftTg DiBEOT^rttf^n <y b 
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^-(0jm6 , (Sl^^fe4 l 'C,^i:^H©7'>7 i ^-O^D y 

h «t> i&ffi©**#rtrc— ar * *&#© * n c aatt * # 

fl#©i££{figa, 

[ft 2 5 ] nt#g 1 1 ^©««M(^JB*i£«flil 

4 - K 7 * 7 - K^gfS^-- f b CDK^ff 7 4 

U>fCfctK ^-©/'V^i:^— 07>fttf^n -v 

7->5^T-£>K RITl/'f 7 , >^*JBJ*1'4*^©v 
'f^DXh'J'y^yrtWD'y b7 , >r-?-©SJS7 > 
>^*-fck i^-f ^7D7 h 'J ^ 7"7>rtCSbtl±i 
7 >t=- ?-©ft»#i«o J: m7 u ©ft^fil -fft fc» t> 7 v 

v b©^jEfiac*oTEfcfc*©*'i>ffi©ft*#6li: 
7" v f ©*¥* ft-ffc t)*> 7 u -f 71 Ir] #- 
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[0003] -^s^M^^Sjftf^nsa^-^ifeH 

~10KBgflC©1?-— tf^xU7C36fliai*ft»«fc»t 
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5 o 7* >^±{±^-^?T-H31T- $ 5fW <±2dBigJST- 
SO, 10~16dBi©«to^^5^f l Jf#SH^t-5fci*t 
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W 7" y^i-V&ffitWm £ £ S . ' 10~16dB ig«ffl*J 

mzmmz^zfritoMz, 8~i2is??«©tw#& 

A#©««£#^fig5-r3^i:£«fc^ '>7^A:£&© 

5 £Wm\Z.^<D^-)V bMtiMfcZltZffinZ&m 
[0 0 0 4] 

[|gB£#jg&u<k-3t-r5isa] ±iBo»is^^ties 

«:^^£V^fc^f1Mil-t-;i5 3m7j©^- K^^J 
P^SA S ^DTV^ 0 Sfc, ^;£©g»£MLTI£, i^PJ 

[0 0 0 5] W±i£^fc «fc -5 e£*ft^©i£««77ii 
iK^^&ailST-iis *ffift©j£«S7j££fatcScitr 

5 £T£i^*£#&5!i£#7x£ <> mae^w»±r^ 

bT b £ 5 £ V "> -5 F^M^fe r> fzo 
[0 0 0 6] 

[|^£$9fe1--5fc#>©3N£] *^a^{i, ±T-m^tz.M 

s^p^-r-sfetov *fUi^©3££{i^ffic&^-£, « 

;v£*iit5&®L<Dm$:mm^mm%iS:£, ±mm%m 
m ^mm.wv>&* ^mm^nr=.mi.m(D7>f-±£, 



f^^@]s&©$iJ«s^£Jft$ bT, #*©±ia&*i 
zmm-r zz. £**&&.£-? 5Mf&£-tz° »c, 

31 U R'htti7J©7* — K7*7 — F*7J*^fcffiSt 

^IBStelHlKMJiaHWffll^-ftltSRl/TN tbh^^tJ -f - 
— 7";u*#fiRuai* s &, »7-f — I*?*?— MISS© 

[0 0 0 7] JbK^SoMftSMrcas^-r-K?*-? 

flu? c*=©-mgE(fipffi • Mmm*ft\sX%L-<Dfr$i.m(D 

73^?^^ USE*— ®»»SO!B-oai7jJ»?K:»=. 
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(ate • swgft^bTe^-snKEJS— cd*»sk)»— © 

ft^#^-©S3^£^bT^£tU 

6 t»-©qr«»*i • alia* J:v»=©^r*» 

»=, fgE©-£i£i§> 39MU ^«E»ffl ■ 

cooo8] ««iggscis^-r« Tvy^-tt, ^-r 9 n 

PSH^C 3&V*ffe©7 > >7"t-lZtt bT 4> EfflltCRHIiK© 

©ffi*£^rr^£;Sft£*fbTfcJu *;i/j£#£b£^ 
«ife©#©fisst>Tig<u ^©-fe^^^ia^^xA^ffl 
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St^ifKili: *> a — o©g{§7 -r btfif^* ft 

U lfcliSSfffl7>ftS7D>y h7>f fCtl 

[ooi i] ^wsaua^as/^-ktf^^s/^s 

aftSfizj-f^fe^bUfflssBrvT^cis^u ft 
^ big— u jiS7>^7"^^- 

C7-f bU yT^^T^&SVM^— ©:/y >b 

*y #-;i/7 , >5 1 ^-Cll3Hb3B-05e»ffl7'>7 L ^-fe 

> h^V ;u7 , >5 t ^-e*ab»— ©Sfa#ffi7'>7 1 
mnyh7>ftt-^IU *fcl±iS(S7'>7 L ^-S: 

j-&m-<DXUy hT>^^T-Hab^-<DSff*ffl^ 
Vf^ST-f^D^bU '^7>ftfeli^li7 , U>h 

ffcfc3J:3a!t«u ^©^©^ea^ftfcTyxT-P 
iSi7>fti ! -ofc^ci7yftS(D-^©** 
»®ef>|UI{cffliKbE.r3SiafeBIb < -T5 




\zm®7 v?-l-<D&&r a^iSfc * ;i/jSftJB/41" * ©T- 
g{f7^*©^i£^sifi£Sgfnb£#£^ ^fA~> 
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v*H"c*s« H^D»>B"5tt, aws®*****? 1 

BA©^S6 l^^-f-K^^-V - ^titiHA^^ 
5TJ«*l/»*A©fl«»6 1 ©JB-©tti*WFC|«& 

1 oodi^ttl^WEC^MKSS lOTAftSSS?^^- 
H 7 * x 3— Hl«B»a**» 6 T-^-a LR»£<D4Wfc» 5 

i ©as— ©ffi**?tas« 7 -f 6 3 fcrt-u&waaa 

6 4©-©ttC*(r^LRfl*lHl8&6 4©&3i&Cfg-© 
T>^8 1^^>^*&S^8 OSr^b&SfM^A 
a*JB2T?tt^bK^tt0»6 4©ffe©fe{CSfl7>r;i/ 
* 6 5 4^b^ra©tflili7 4©A*4g^4 s ig-&b^ 
23©ti*I3f 7 4 ©m^«? K§« {f^ffi*4S 4 
U JBE©^«»5 l©*^©HtfJ*t?cat«»6 2 4 
^•bTB5ECDS3EiSS&5 3tfe6-b§IS«*M5i©'&ai 
g5 4©MS-©AJt»*R t tf«f#b«»E©fr«S54© 
*z:©Aa^fc*Affl#*»6 1 ©SfcaotHfcW?* 1 
«£bR*E©&«»5 4©ffi£«?#tfe£[alii§6 8£ 
tf- b^-^HWHUH-e- 7 ®A*i?ClS^l/*r-7 
;i/#Mlli5& 6 7©ffi:fr#tfc4!ils]S&6 6©^— ©A^rflfr? 
tU&fi-b»tt*ElHlBS 6 6 ©*— ©Aaflmi^ bfcR 

jeEss 8 ©^-;i/ b nfcmm^xtim 3 -e & a g K&tifiij 

mTfMBflSft* 1 2gIiU mJfBl 2£©giM£*g$] 
»7 -r - F 7 * 7- H35a«»^flMia« 9 9 a - 9 9 
k, 9 9 m©**©^ hftfW»fi^A**3 fcflJSWa 

SStfiJ c*tt -5 7 -r - H 7 * 7 - h*tiligX*i4S 5 J: 
<§{i^Afcti£3t 2 i:»iS*ffl*r*H 4 ttwrntiw k. b 

7 ^_]c 7 ^-r7_ Htgitlf§tB*4S 6 #»E©4HfcS 5 1 
fe^rBSaa&M? w 6 3 C»^1-Sf£*affi©7 
4 - K 7 * 7 - KJf ««i:(£Ji«*i«SS fl-ifcHES 6 4 
t&m? 4 )W Q 3 £.&£y -OW & 5 5ro- 7" 

u * -ftis^- ur^j. * #©£» Affift«?-e $ 5 
#iE@g&9o© ; &#&£Mi— ©ss^-tr— t>9 2 

b«SV^U^ffl»9 3Ste^b«Sl>'T!|r:©SBSI«['Jr 
- t\U/ 9 4 b^T b -7-^ > h ftEiMMlB 9 
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salens 1 2{i©g^7>7 i ^-efe5^-©z>7 i 7- 
8 i^cttftr*«t***T4fia^aff©«Ba6«i» 
fflaKsaHSRflMsa^sisaiaESi: 7 ^ - h- 
7*»7- Kti*gn©^±f^* > e»3ciffi$n5^:«*Ss 

S^a>fl6i»©fcft©*ja»ife**«C4:*<> ^-^3=- 

;v hffl Rnte^«©^t*aBSRf®a**** - 

Sf*»6JR*b&«Hffift©3:*^-*Wjfi©* 

c: t& < 9tm m^mtim^sm^^ a©-? , 
«ta%^ffiis^«ia^s^i^^sfs^g©s*a 

[ 0 0 1 3 ] m 3 {£;$:3PJl©ffe©3!fi£#J©^ifrM&IXii& 

B«^^«aBc««fi9j3S«aSE«©«irii*^-r7*n 
«©»is«*tB *■« iotf7-<-i i 7*'7 - b'mmm%8 

i*a«i*iazo4«ij«j8Ri:-r s smmatmy <<-vy 

^S£^J^in«, «R©S5-©7 , >5 1 ^-8 ltCWRl^n 

aWW«a^^^flH^*«3Wi3BE«©**«*« 

[0 0 14] E14l±*^©ffe©^3Si?!l©^ilMS*Sfe 

M«^sua^s»s^s®^a©«^4^-r7-n 

assiAHS-e- bRflSrtc^tftSeioMS-ctli^illl^K:* 
H©^«ti§31©A^^A s 7 - h' 7 l«tt«»X 
**BI? 5 Tig-gr bR^H©^&g31©^-©ai*«?^ 
^H©oI^{4*! • SiSft3Z3^-bTSB— O^ftSU© 
A^ffi^^M-a- bR»-©^»SH©MS-©m*i«? t 

tffe^- bR»-©*S«S71©ai*4IH?C*^©» 

^H21©A*^?* s ^^bR^-©^i521©^-©ffi 

*^C*— ©»E»23fe^^!S-ffl^1S«240*-® 
A*^?* 5 ^^ bR^-©-&^24©m^«^* s BH© 
^aEgMlOjg-fflX^lB^Cfif^ bR»E3©»tftS841© 

mtim^i^B<Dmmm^^ b^Ea©^ss44©^- 

© A*«?CiB^ bRJBEH©^*«44©a*HI?/i J *E 

©^«Jfl51©A^«?t^biS^E©^^51©^- 
©m*^ : ?t3ifi7 -f ;U^63ft^-b»fe@!8864©— 3© 
^^^bR^tei]S&64©tt^ei[t^-©Z>7 i 7-81 




■£U R#(^W4©fl^fc!6e3©*«lW4©A*i|l 

3#*§£ b§l &tt * !fI£©-&?£§§54©Sg-© A**?* 
IB*b^3E©^*54©»:=fflAa«?fc»rt©«* 
»1©»— ©tt*^W*£bi^£©^S54fflttl# 
*«?#lft»IiiS68ft^by--^^4WHIllH67<DA*«K? 

©*-© A#HH* b!£lfc!&!H]S§66©Jg-© Xtlffi 
^#^b§£Sf?H©t§^§573©A^^SI=©l§r& 

IS41CDSI— ©ttJ^fl^F-ff*^ bKg=©-£r?£gl34©|g- 

gSi|§33£^bTiKr&£ftN %— ©-£i£i§24©!gc:©A 
©fcMSraCtUaill^ifilS* bg<lg-©ig 

©tg - © A**? i:»rffl««»Zl©*^® tti***?* 5 

gllO^^©l±S*4S?A s ^-OjlSm3*^-LT^$ 

tii^M^^ 6!ciS-©£*Sil4©ttJ#fi**J:'0 f *H© 
*»«34©tH*«- | »ft#flH^» H-© • 
ZZ* J:VSB0©mH$ffi • e> t»— © rHE» 

*§ • fi«S12* J:V»=©^IWffl • fi«S32ffl»ffl • 

if$I^§:9 lfc*it*afr&k;fc*Vm'CJKBiJ£ftS 1 
2MIU StJtai 2S©it&»ffl(PJ»7^-K7*7 

— FSSgM{i^lf'II&S9 1 a - 9 1 k, 9 l mfflS« 

©^;v h^»j»«*A*«3 c«ywa^*tta&r«^i' 

hfcR^ft8ft«r&Lfe«JEafc*-3TV^5. E3©H 

— Y7*V- KflliSWJi 5 fciSSfll ffl^-AtH*^ 2 

7 w 6 3 cis#-r 5«e*a^© 7 4 - 1* 7 * v - i* 

3 fc*fi7-f 6 5 4»&tt55 s o.7*U^-y-Ctt^-b» 

=T3.ir\y^ -y-©£a AtH**?T % 5 sssiifi^- AtB* 

«|2C«*»BailB90ftlfr§-btt«**ElHi»90©*«- 

ttc!B-©*ja«^-7*;i'9 2S#&UR^-raj£af*B 

i§9 3 6tt£b«6^T*-©i<Gffl«Mr--7>9 4ftlS^ 
yx^SflfsTr^x.^a-k, nreKB'JSft* 121 



WKW12-078072 
©fijRr^^-CfeSW— ®7'>7 l ^-8 1 

&%-&i$M<D&xmtim<D7'( v > 3 

©-£/&}!£ 3 K-A^h^qTSaWi*! 
©**:&a8W$©8BisS*&;ii:;6:<, BSV^Vt 1 ^ 

&^SE$&m-r 5 fc»©fio!9l»3R4MBSfflfiSI 

b ;i>*—**&Jfc©fc«5fc*4fe« £ t& < 

[0015] H5tt*»^©ffi©^W©»iWR«a6J6 

y*H7?*5. ®4©|l2S«?iJi:S^5^{i, ^50^6 

1 0 2T£tt&tt8 0ft^LDSSE»-CD7 , >^8 It 
»£-U ^-©^>^7" 1 8 1 tf^-©*&m«f* 1 8 0 

fcrt-bSfi? ^M6 5 iz&mntixtim 1 1 2 -ets^- 

b-CV^dfc-efcSo #30EWCHu H l©H3ECT«Ctfc 
[0 0 16] 06{±*^s^coffe©HSS0"J©^»;M^*% 

- F&gsff ^tita^a 9 i tm=&&Mte*W3W 9 

£ AfflT bPl^-©S«(H^ffi*4S 9 #!65©S£iiti§t 

7 5©ffl**CIS*bH*3i©«2rtMHS7 zoxtim 

\zm=&&my<( 6 9 #*s-&biw]fg-©§{i7 -f ^ 

^69 t»-05tB«*A*« 1 2 2"C*-OT , V5 1 ^ 

8 0 i:±{i-&^lRl* s it^1" ; 5m=©T>^^-2 8 1 A 5 ^ 
H©iS&«^2 8 0£tf-U£-S-bT^3di:-e£5o * 

[00 17] 07tt*^BJ©fte©^SS^J©^gl^^a% 

- h itsfid^tiii^s 9 1 tf ssnfflsat«^a*iifi a 

bRISB-©5«» 4ffi*4ffi 9 *»*Effl«**BS 
7 5©tH*«K:*§6-bra!eE©«*ltBS7 5©A^3« 
tS-©Sfi7^;i/^ 6 9#^bfSl^-©g{f7^;b 
^69 tB-©§fS«^A*4S 1 2 2T-^-©7>^+- 
1 8 0 fc£ffl«#ffltffc£-r«iSHffl7 , >y?-2 8 li s 
SB=©ft«Sflt2 8 0*^bft-frl/^5Ci:-e»5. 
*Hi£^JT-(i, OSH 3 ©StJEfflClniLT^'f ^S'f-SMStf 




[o o i.8] mMtt&®(Dfe<DmMm<D&W}mM&i& 
n 1 3 , m-vwmz 3 , m=<Dmmm 3 , she© 

jS©&4 3, J(SSCDjB!ll»5 3#*'*, ^-©117^ 

1 5 , ^— ©Sffi7 ^M2 5, -f 
^35, ^E3©5iM7-f;^4 5, flOlS?^^^ 
5 5 fcKSlftfc-aTV^jSrcaa o *HSfi^Jt 

©iwb^c^t^iik©***^**®**** 
[ooi9] H9i±**wo^^wo*iwiteisafiJft 

>vi7|2IT-fe5o BKfflSHfiflifcllfcSjiWk g 

£ig 6 ■?iB£©#«SSrt*bWSi£»7 * ^ 

itWSA*** 5 "Tf ilfflEJB-©»«S 1 1 CIS^U *= 

o^sas 3 1 s ^h© oj^ffiffi ■ mm$& 3 2 , ieoi 

M3&3 3, Sg=©1^£S§3 4, »E©««»4 1 % fg0 
©qTS-lfiffl • Jg(S3§4 2 , ^EH©S5£&S4 3 , %<&<D€; 
«[S4 4*«li!ll»*ilTV^4iaT*«. 7^-h-7*7- 

3 V ^ fct > 7. Ag*©j£{§i£ii K8©ffiffi ^ 

«t /j^iflsr £ sarnie s o 

[0 0 2 0] H10tt;^8ffl^f^W©»tt«UWS% 

y*MX$>5o I24©#l5£#ji:g& j&gfS-f-A 

J&gflf T' £ S 7 W 7 >x tMt 2> >^ ?*© C 
■y-7*7'H'T-$>5^i:T-fe5o COit7'7L/— fcMg&C 
©, *|U6^JT-(i4<i©»3js:7>7 : -7-e$.5^-©7'> 
ft8 1 i:iS4<l©^-©T>^^-8 l£b-7V<>b 

scra^-rs > h#iE*sm[5]s&8 2 c±-3t 

fciSSft*. **»fi«CJ:ntf, S"7^Ag*©j£{ifcB 

[0 0 2 1] |2lHi*^©-©^3g^!)©^SjMv5a* 
8ff®0T-fe5o mn-r-(±04, 8, 9, 10©HS£#J©8&% 

©aww* x $> z s ft&nttffii 7 ^ - k 7 * <? - b- 
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^-©^^T-8 14*, «tt*f*l 0 0 0T"^*T*.$ti 
fc«ttWt#2 0 0 0±HIH-¥®«tB.oS^ 1 6<J{C7' 
-7fi{4£ft3ii:-f 3v>f ^nx b U y^T^i-l 0 

8 o©7-i"f Ty^^-T-fe 5, 0 9©^S60a , t-t±7 , w 

7> b ^yy>9-i-l 080 £1080 afrfe 10 8 0 
d£T-©E3l?T-&!3> gY-f^n^hy^^ft 
1080a-1080 d©ftiB«Ltt»««ffljaSjRO 
^Sftt^t)§v-f 7 b V y TTV^t 1 0 8 0li 
Sffili£flftJi3Sl7 -f-h'7*9- K%SSe940StC 9 
1 il^ffiC^fSii 1 0 0 2 1 0 0 3 Cfco 

■CftfrbRRCSyiMftl 0 0 1 C iraTStt**l 0 0 

ofcfs^-raatoa-efc*. **S6^j«3in«7H'^> 

?^-©HDIK:«fc!)#V«f *n*h»J '>77>ftl 0 8 

J&£ft£*CSt£>f£ft> 25Ef*>&?R*1-*«aaEI6*»lRl« 
£ S»»IBIW»7 ^ — h* 7 si- 7- h-^§fB®^ti(S^S 

[0022] m i2i±*^B^©flii©iifis^i©^i&^a 

lRliiffl0T-fe«o Elli©5lflE0!lfcSfc5j&l±, T'WT' 

>7-i-l 1 8 0T-S5 'i:T-S5o Hlli:©Slii±©3t 
<,MS> tStfcg&l 0 0 0A>* #a£L*V^fcv-f 
h U ^7'7 7 >^^-l 0 8 0©^fcDC7"U 

^v^t-i 1 8 o^iS:a$ti> $sm$ii o o 3tf7"u 

>h^l'^-;i/7'>^?-l 1 8 0©£— ©SMMdgggSL 

Siftiai o o lssruvhy-f*— ^y^^-i 1 8 o 

If, -7Vy\-y-< i^—)\yTy : r± \ 1 8 0*^5) 7"iJ>h 

[0023] ia 1 3«±*^Bj©ffe©nss^j©^i&^a 
jftHffl^^«R^«^aawia6«©*iJ*ssRT 

|6]gf®iaT-feSo m 1 3T-{±H5©Hlte0!l©MgSi$/Sffl 

JUT ft 5 Sft9ffliSHQ7 -< - h* 7 d-y— K2aWHl-9*9 
g^S9 i©^«7-c;i/^ 6 3 ££§-£rf 3g§— ©:7>^ 
7- 8 1 *5<£tfg{f 7 ^;^65 Ci^t2.i-©7>f 
tl814s, &R«ft 1 0 0 0 T»I*#n&«ttSI« 
ft: 2 0 0 0±JCBI— 3FB=RCJ.oitJW«]K:7— 
fta^-TS^'T^nTN h 'J •y7 , 7>rtl 0 8 0(D71/ 
-TT>-r-7-C-ftf3, H13ffl^aEWCtt7l/-f7>5 1 *- 
ftJBB8 , i-5#«©5ilS7>7 1 ^-e»5"^-f i'O^ b 'J y 
77>7"i-l 0 8 0{il 0 8 0 aiPe> 1 0 8 0 d^T-© 
H^T-fttJ, i^-x'-i'7n7v b 'J 9 77>rtl 0 8 0 
a - 1 0 8 0 d©R^*L{±^B&^fflj^^S©*-»*t: 
ft !3€-v^7D7s b U vyy-ST-i- 1 0 8 0i±, 108 



Oa, 1.0 8 o cifimimry'ri-tLx^bti, 10 

80b, 1 0 8 0d^gI7>fttl/T^eift, 7 
^hy-y^ftiosoa, 1 0 8 0 cl±!ifrf£*l 

sftta^is i o 2 t^mamm&m 1102 1 

0 0 3t<tot^b^Cltt^l 0 0 1Ci^T« 
tftHftl 0 0 Oh^U V-f ^D* U J/T'Tyft 

1 0 8 0b, 1 0 8 0 dttigMftiOT^-H?*? 
-K^f@^*iffi^S9 1 ©§{f A£4ai 1 1 2 i: 
ffOSflSH 2 0 2h&WMl 0 0 3C«fc^TM£- 

i^mn^tmwti o o 1 c£-3Ti£t&£f*i ooo^ 

■£r$rZ>Mi8,X%>Z> a ^HJS^J^«tJifiEI110*SE^J®lS 
[0 0 2 4] 0 1 4tt*^BJC9ffecDHiS^J(D^ib^a 

ifi]»faEIT-$)So El ^©llSS^Jfc^ft^i^ ^L/-f 

T>7^i- 118 OT*&5CI£:-T'&3o ill i:©«ii± 
©ilW±, }£t#£&l 0 0 0A>" #ffib«il/^i:vi'^ 
n;*HJ -^T/'ftl 0 8 OCDftbOCyj^h^-f 
;UT>x^"l 1 8 0#ffi®£tU *&«^1 0 0 34 s 
7" U > b y -f ;t>7" >rtll80 ©^— ©SSffcCjg 

Mbg$yssi o o l^yj^hy-f^-^v^^-i 1 
8 o om-omfc t SEi^-r s;«S5. *nm0y c «t 

*U£> 7- 'J y V H-JVT>7-T 1180*6)7" 'J > 
[002 5] 01 Sti*»?Bfflfi&<D*ISWI08f»ft9ia 

>y^-fe1**r5aS*7 , >5 t ^-* s ^Ov hT>^^-l 2 
8 0T-fe5ui:t-ife5. HllfcOflBt-boa^fcfc. SI 
5fiDSU603i3D^o <y h TS'ri- 1 2 8 0 i±ii¥^fl^* 
glOO 5©±BCXn y M 0 0 6 asffM^ftKtl 1 ? 
#B3|{*IS 1 0 0 5©TfflttSttJlW*fciliSWlL/T*S5 
{g^ff^fWS 1 0 0 5 CrtffiCttrtilWt: 1 0 0 4tft 
©-gB£l£*a y M 0 0 6 fc;febft©&g81&£:fcV> 

T^rsi-scifts^ti^ taM&i o o 3* s ^i*ise* 
flci o o 4y*Rbsg«i»i o o i#ir##*i ooo 

[0 0 2 6] El 16(i*^Oflfe(D(73|IMCT©^Kl^ 
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-f 7>ft^t3S*7>f ti^D'V h7>ft 
1 2 8 0t'S5^fctfe5. £ CDS*/' ^^©^tilti 

HS60!lK:<£nfc£> BU3©»**7'U<rffl*^;6 , iaii:B: 

5 o 

[0 0 2 7] El 1 7tt#$B$©ffe©fSSfc0!!©^i&*$ii£ 
IftWBDaTft 5 » El 1 7^ttH6ffl^09©S»IS0£JfeJBW§ 

mmmmmL^mw^m^m^m^^x, *omim 

8 1 1 0 0 0 TSfT*> £ftfc}g#^ 

«{*2 0 0 0±CB1— 

^m.^^^ ^UT.Y^^y'TyT-i-l 0 8 0©T 
W7>5^T-&!K E117©|I3S<5!1T-5±TH'7'>t 1 
t^Mt5l-©I^7>rf!:S5'7'f ^DX h 'J 
•v 7"7>ft 1080f£1080ai:1080c ©zifS? 
?Tf*&x iT-f^D^h'J-J^yftlOSOa, 

1080 c©^*Ltt»»Myiffi»»ffl¥»at"es 5 

g-vf^n;* HJ y^T^-T^l 0 8 0\&&m&fafflm 

y<-Y?*v- m&mm^tgm&w 9 1 nmmom 
&m&n 1002 hiewi o o 3ic«t-3t^bPi^ 

C&ifelgl 0 0 lCi^TS^ftl 0 0 Oi:«-&U 

9 i©»— ffl*fi7-f 6 9 i:^-©SfSS*A*4S 
1 2 2 T-lg-^r-r -5 lgH©7 >^ ± 2 8 1tf7D5'h7> 
ftl 2 8 0b, 1 2 8 0d-Cfe5i^^t*5, 
^■V-f^D^h'JyT'TV^l 0 8 Ofct, 10 80 

a, i o 8 o c&T£&m&m7yTi-ti,xm^t>i\, 

§7n^h7yrtl 2 8 0b, 1 2 8 0 d#g{f«ffl 
T^^-ilbTffl^^tU 7>l/-f©**#ffiC-*-3TS 

Oa, 1 0 8 0 cH:i»»ffiSJfll7-f-H7*!7-b*36 
S«fl-^titi^a9 1 ©^Sff AtB^Sg 2 fc^ffi© 
KlSif^jlS 1 0 0 2 1 0 0 3 fc J^TftS-bH 

RfCaflMi 10 0 1 C .fc-a TKWIIff 1 0 0 0 fc'fif^- 
U ^D^h7>rtl 2 8 0b, 1 2 8 0 d&gSri£ 
*g$iJP y 4-Yy*v-Y iSSftM^stflSB 9 l ©g 
fi«^3 A±r4^ 1 1 2 fc«ffi©5»«« 1 2 0 2 

1 0 0 3tJ:-3T|g^brai«K:»ttS«l 0 0 lCioT 
0 0 0 fc«-&f S*dlT** 0 ^*lfi«CJ; 
tlffiV'f ^D^ h 'J 'V7"7>Tt 1 0 8 0 a, 1080 

cWnyb7>ftl 2 8 0b, 1 2 8 0d©±fl& 
*!qIi s iS^t1-■5©t:^ *»W*&'S:4«M»IS*HflitR3S 

[0 0 2 8] El 1 8tt*»W©ffe©*fifi^l©^»*KfRfi 

Sfe«fflffi63S«Jill^^{I^§<t^a©fli^S^^S. 



(12) 



•5 Wk<0&frT ^y^-fflEBS j5V*"±ffiBM3 HZF&.tt 
iSOfHHT**. H18TttBI7CD|Ofi«fiDft9Sa6iftHffl 

^T-$> 5 @ ft&fgffiffll 7 -f - b* 7 * T7 - b-3tS@{f *t 
l(D^«7>f;i/^6 3ti^t5l-©7>f 

±1 8 ®R*f*l 0 O.OT?WT%*n&tEttK« 
#2 0 0 0±CH-¥BttfcJao*ftWC7-;**{fc* 

ttSilt" b ij y77>7"}-l 0 8 0CD7V 

j&gfffl-^iitlSS 9 1 ©fg— ©g{H7 >f;^6 9 fcSB 
-CD§«S*X*SS 1 2 2T-*£llrT3lgH©7 , >5r:f-2 
8 1 1 0 0 0 ^Xff*£ftfc«ttR«f* 2 0 

0 0±CH— s FffittCB.o«SSWt7— ^«ffi*ftak 
t5^nyh7>rtl 2 8 0b, 1 2 8 0 dT'& 9, 

El 1 86DHJKWt;H:7'U-f 7>ftSMt5#«CS 
l7ymfe5V-f^07h'J^r7>Ttl 0 8 0 
{±1 0 8 0 1 0 8 0d£T?©E3fR : FC&*K ^ 

-f^D^ I- U y77>ftl 080a-1080 d©±t 

U y~77"S7"}~ 1 0 8 0(±, 1080 a, 1080c 4 s 

mmry^t.^xm^ibfi, losob, losod 

7>rfC*5^D'y 2 8 Ottl 2 8 0 b 

43 J: VI 2 8 0 dO-jR^-Cg *K K^Dyh7>ft 

1 2 8 0 b, 1 2 8 0 dl±^— cDSflTV^i-tbTffl 

•5657^^0^ b U »;^7>ftl 080bfcl08 
0 d fit*— ©SWT* >7^T- *iXD*b7i'ftl2 
8 0 bfc 1 2 8 0dt^v-f^D7 b >J <y77>rt 
©jggft2rlqrt&S*^Glfc*By bTV^-t-coxn 
v b^i&SPO^ny bfc&^fc^lftfctfa&^StfcBli! 

U yT'TV-x^l 0 8 0 at. 1 0 8 0 chWM^tlt^. 

0 8 oa, i o 8 o citswimmmy * - vy 

Hj£gffi{I-^iie^89 1 (Dmmmtliiitl^ 1 0 2 k<ff 
ffl&©&ff&K 110 2 £tg«Jfil 1 0 0 3Ct^t^L 

HistSEflMi iooi c j: -a -t^tfzgft iooo 

U Y-f^n^h'Jy^ftloaOb, 1080 
dttSlblWiiPJffll^ * - b* 7 FKgflHWiWSE 
S9 l©*-©S««*X*ttH 1 2t^I©ig-©§ 
fe&ff 1 3 0 2 ££S*|g 1 0 0 3 C X-oTfeSLm^ 

ms&&i o o it±5t«tt»»i o o otm-su * 

D y h7>ft 1280b, 1280 dl±Sib&fflffl!8P 

7 w - k 7 Y&stmm 9 1 ©»r.©g 
m^x^as 1 2 2 tmffitD&mmm 1202 

1 0 0 4ftrt"US«*l 0 0 3Cj:^T^LI^]Bt^ 
M100 1 ti^t^ft 1 0 0 0 4:tt£-r*«fifc 
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1 0 8 0 a, 1 0 8 0 o^D>j/>7>ftl280 
b, 1 2 8 0 d©£®$E#[Rl£ s tt£-r3©t:% EI 13© 

[0 0 2 9] 01 9tt*«IBCDflb®*Jfi«<iDi>ft«Biaat 

*«ft©«#7' >5 l *-©EB«3i1"±BISI£«fc W**2r 
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